Note: please reduce the abstract to not more than 200 words Although significant improvements in water quality have been achieved in Europe over the last two decades, water quality status is still below desirable levels in many locations. As in many other regions around the world, nonpoint source pollution from agricultural landscapes remains the key cause of water quality problems in many parts of Europe due to nitrogen surplus, and, in some countries, losses of phosphorus. A variety of physical, managerial, financial and political tools exist for addressing nonpoint source pollution from agricultural sources. However, for these to be most effective, they must be applied to areas that are causing the biggest problems.
INTRODUCTION
Even before publication of Rachael Carson's Silent Spring five decades ago, the potential negative environmental effects resulting from modern agricultural production systems have been well documented by researchers around the world. In the intervening half-century, humans have travelled to and from the moon, yet, environmental activists, farmers themselves and politicians are still battling to minimise the detrimental impacts of agricultural production systems on environmental quality. Why has this problem not yet been solved, as have so many other enormous technical challenges? Is controlling environmental pollution from agriculture actually more difficult than putting humans on the moon and safely bringing them back to Earth? The answer is: 'perhaps'.
The reasons for the occurrence of pollution from agricultural landscapes are myriad, and in many cases do not include irresponsible behaviour by farmers. This is not to say that farmer behaviour can be ignored in combatting diffuse agricultural pollution. Clearly, due to the dominance of agricultural land use in many watersheds, changes in farming practice are required and, thus, so too are changes in farmer behaviour. But, the fundamental challenge for farmers is to know how to behave (i.e., what to do) in these rather unique production systems that are simultaneously affected by the environment and have such a dramatic effect on the environment. The challenge for scientists, environmental managers and politicians is to know how to help farmers do the 'right' things, recognising that farmers have little or no control over many factors that affect diffuse pollution (Table I) , operate on very small profit margins, and are virtually unable to pass increased production costs to consumers. 
THE EUROPEAN WATER QUALITY SITUATION
A composite picture of water quality across the European Union (EU) is provided by the European Environment Agency (EEA), from which much of the following information is derived. In general, water quality in many areas of the EU has been improving or remaining stable over the last two decades (Figure 1 ).
However, it can also be said that significant improvements in water quality are still necessary. In fact, in a recent review, the European Commission (EC) (2012) concluded that for significant numbers of water resources across the EU, the 'good status' goal would not be reached by the mandated target date of 2015 as contained in the Water Framework Directive (WFD). The contribution of nonpoint agricultural pollution that has been cited as the chief reason why the 2015 WFD target for good status water will not be met in most cases.
The impact of agricultural production on water resources is not surprising considering the extent to which it dominants many catchments. Agricultural land use comprised 47% of the land area in the so-called EU-25 (25 member states) (EEA, 2010) . Utilized agricultural area (UAA)
represented approximately 173 M ha in the EU-27 in 2007, of which approximately 25% was arable land. The EU-27 had a domesticated animal population of over 132 million livestock units (Marquer et al., 2009 (Marquer et al., 2009) . This nutrient input did not include the nutrient loading from animal manure. The numbers of animals (except poultry) and the consumption of mineral fertilizers have decreased in the EU since 2008, though not uniformly, yet livestock remains one of the greatest agricultural pressures on water quality (European Commission 2013), as localised concentrations of animals are creating large imbalances in N and P in some countries, resulting in losses of these elements to the environment. comprehensive legislation for protecting both water quality and water quantity. The WFD articulated ambitious environmental targets, specifically 'to achieve 'good status' for all EU waters, including surface and groundwater, by 2015'. The WFD was unique (for Europe) in its strategy to protect water through a co-ordinated approach in naturally occurring management units (river basins), rather than political boundaries. Importantly, the WFD mandated that river basin management plans (RBMPs) be developed locally (and subsequently approved by the 7 European Commission) that comprehensively addressed identified pressures on water quality and quantity in each specific river basin. As such, RBMPs define inter alia agricultural management practices that will minimise impacts on surface and ground water.
The Common Agricultural Policy and 'Cross Compliance'
In order to better serve the goals of sustainability, including environmental protection, the CAP has continually evolved since 1992. The evolution has consisted of a reform process designed to shift from price support and production to a policy of direct income payments and rural development measures. In the evolution Europe's fundamental agricultural policy has acquired many objectives of environmental policy, becoming itself a tool for achieving environmental goals. The integration of environmental concerns into the Common Agricultural Policy aims to reduce the risk of worsening environmental conditions and improve the sustainability of agro-ecosystems. Two key pillars (fundamental principles) are used to achieve these aims: firstly, the rules for support to agriculture (first pillar) should be compatible with environmental requirements; secondly, measures that foster development of the 'agricultural system' in rural areas (second pillar) should be strongly oriented to the protection of the environment and natural resources.
The implementation of these aims is accomplished through corresponding actions on the two pillars (European Council, 2013):
 strengthening of compliance with environmental laws, by penalizing non-compliance by farmers through a reduction of support payments of the CAP (cross-compliance); and  allocating payments for rural development measures that promote environmentally sustainable agricultural practices, such as agri-environment schemes (i.e., rural development schemes).
BEST (AGRICULTURAL) MANAGEMENT PRACTICES IN EUROPE
Increasingly in Europe, as noted in the previous section, agricultural practices that are deemed to be the 'best' at controlling nonpoint source water pollution from agriculture are defined in legislation.
Nonpoint Source Pollution Control via CAP
Due to its far-reaching role in guiding the direction of European agriculture, the Common Agricultural Policy is arguably the most important legislative tool that affects the majority of 8 farmers. Under the CAP, cross-compliance constitutes a set of common rules and standards that farmers have to comply with in order to preserve the environment and the landscape. Common rules and standards are mandatory and are the basis for ensuring that agricultural activity is carried out in a sustainable manner. These rules and regulations constitute the reference level, or 'baseline' and the related compliance costs should be borne by the farmer, according to the 'Polluter Pays Principle'.
However, the common basic rules are not sufficient to achieve the environmental objectives that society expects. Society's environmental demands often go beyond what farmers can be expected to provide through mandatory regulation. In order for farmers to voluntarily implement actions that improve the environment beyond a level resulting from mandatory requirements, it becomes necessary to provide appropriate incentives. These incentives compensate farmers for their use of private resources and factors of production to deliver products and services that are of interest to the whole society. With agri-environment schemes, farmers are paid to voluntarily engage in activities related to the environment ('provider-gets principle').
Today, to ensure that the CAP is compatible with the needs of the market and at the same time is functional to the needs of the environment, it includes four types of measures: Minimum 'good agricultural and environmental condition' requirements are 'compulsory standards' and should take into account the specific characteristics of the geographic areas concerned, including soil and climatic conditions, existing farming systems, land use, crop rotation, farming practices and farm structures. Minimum requirement can be defined at national or regional level. Member state can also define 'optional standards'.
Thus, whereas the statutory management requirements subject to cross-compliance in the CAP apply uniformly across the EU, those that ensure GAEC can (and do) exhibit considerable variation from one Member State to another, and indeed, within Member States based on local conditions. Certain practices, however, such as protections against soil erosion and the use of buffers to protect water resources, are a common component in the lists of practices defined in most Member States (e.g., Rural Payments Agency 2014). (Table II) . The list of management practices in Table II is 
NPS Pollution Control via WFD

EFFECTIVENESS OF AGRICULTURAL BMPs
Due to the complex interaction of the many variables that affect nonpoint source pollution from agricultural sources, assessing the impact of agricultural best management practices presents immense challenges. Not the least of these challenges is identifying where precisely in a landscape pollutants emanate, or indeed, where are the most pressing problems. These things can only be determined with certainty through direct measurements, i.e., environmental monitoring. Although ambient monitoring of water quality is a requirement of the WFD, the intensity of monitoring stations is generally not high enough to attribute observed changes in water quality to specific changes in management practices on the landscape. Thus, intensive monitoring of small catchments having 'representative' characteristics is a superior, though more costly, approach to ambient monitoring for assessing the effectiveness of agricultural management practices.
Although BMP effectiveness studies do exist (e.g., Mellander et al., 2012) , they are not yet widespread enough, nor have they been conducted for sufficient durations of time to enable absolute statements about how well particular BMPs control NPS pollutants in particular settings. The European Commission (2013) noted 'As regards the effectiveness of the action programmes in preventing and reducing water pollution by nitrates, very little information has been reported by Member States, which gives cause for concern.' As a substitute, mathematical models have been used with relative success to project the likely water quality improvements arising from changes in agricultural management (e.g., Kersebaum et al., 2003; Collins and Anthony 2008; Sigram et al., 2008; Jung et al., 2010; Daggupati et al., 2011; Liu et al., 2013) .
Mathematical models also facilitate the implementation of BMPs in areas within watersheds where they are likely to have the greatest impacts. This improves cost-effectiveness of control programmes, though Giri et al. (2012) warned that '. . . emphasis should be placed on selection of the proper targeting method and BMP to meet the needs and goals of a BMP implementation project because different targeting methods produce varying results'.
Unfortunately, legislative attempts to control NPS agricultural pollution, such as the Nitrates Directive, the Water Framework Directive, and the Common Agricultural Policy continue to foster a so-called 'one-size-fits-all' strategy, in which a uniform approach is taken to address a particular pollution problem regardless of site-specific conditions. Such a strategy is grossly inefficient, albeit politically palatable (e.g., Sharpley et al., 1993; Sharpley 1995; Li and Meh 2004; Doody et al., 2012) and relatively easy to administer.
SUMMARY AND CONCLUSIONS
Strong, EU-wide legislation gives a legal basis for controlling nonpoint agricultural pollution through the Common Agricultural Policy, the Water Framework Directive, the Nitrates Directive and the Industrial Emissions Directive. As yet, however, water quality remains unsatisfactory in many areas primarily due to this source of pollution, leading to the following conclusions.
The general failure to control diffuse agricultural pollution must be due to inadequate control practices, inadequate implementation of control practices, or implementation of practices in the wrong places.
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To the extent that BMPs are inadequately implemented, water resource managers face difficulties in cajoling landowners to adopt the necessary actions, particularly if the productivity effects of such actions do not exist (or are not apparent) and / or the adoption costs suppress farm profitability.
Therefore, there must be continued close cooperation between researchers seeking new control strategies, government agencies that fund such research and finance implementation, and landowners who must adopt the measures.
